Radioligand exchange binding cannot directly determine the dissociation constant (Kd) of the rat ventral prostate nuclear androgen receptor: valid Kd determinations require additional uptake binding data.
Radioligand exchange was examined for its ability to derive the dissociation constant (Kd) of the rat ventral prostate nuclear androgen receptor. In one 24-h, 12 degrees C incubation, Scatchard plot analysis of [3H]dihydrotestosterone ([3H]DHT) exchange binding produced a Kd of 6.9 x 10(-9) M. Specific binding of [3H]DHT ranged from 114 to 758 pM, and the extrapolated value for the total number of binding sites (n) was 1320 pM. When aliquots from the same receptor pool were incubated with unlabeled DHT, and bound androgen was measured by radioimmunoassay, each titration point held a concentration of specifically bound unlabeled DHT little different from the preincubation value of bound endogenous ligand (1338 pM), suggesting that few, if any, unoccupied sites were created during the incubation. In a second radioligand exchange assay, unoccupied receptor sites were measured at the end of incubation. Virtually no unoccupied sites were found, though the range of predicted values was 124 to 383 pM (n = 425 pM). The data, in toto, suggest that although radioactive ligand exchanges with bound unlabeled ligand, the dynamics of the process do not include the creation of unoccupied sites. Since the Kd is determined by measuring the concentrations of unoccupied sites, free ligand, and receptor sites bound to ligand, the absence of unoccupied sites suggests that radioligand exchange cannot be used to directly determine the Kd of the prostate nuclear androgen receptor. The numerical value obtained from radioligand exchange, therefore, instead of being a Kd, is very likely the result of a graphic plot of the increase in specific activity of bound radioligand as [3H]DHT is titrated to higher levels. In the last phase of the study a technique was developed which allows for the correct determination of the Kd of the rat ventral prostate nuclear androgen receptor. For the determination, data from an experiment measuring uptake binding into unoccupied sites were combined with data obtained from radioligand exchange binding. From this, the Kd of the receptor was calculated to be 1 x 10(-12) M.